Timing and ecdysteroid regulation of the molt in last instar greenhouse whiteflies (Trialeurodes vaporariorum).
A system of markers has been devised to track the development of 3rd and 4th instar/pharate adult greenhouse whiteflies. Instars were identified based on measurements of body width and body length. Depending upon the host plant, the product of the two measurements was exceptionally useful in distinguishing between instars. Body depth was used to divide the 3rd instar into eight stages and body depth and color and appearance of the developing adult eye were used to divide the 4th instar/pharate adult into nine stages. Under conditions of L:D 16:8 and a temperature of 26+/-2 degrees C, the body depth of 3rd instars reared on greenbean increased from 0.025 (stage 1) to 0.2mm (stage 8) and the instar duration was approximately 3 days. The body depth of 4th instars increased from approximately 0.1+/-0.02 (Stage 1) to 0.3+/-0.03mm (Stage 5) and then remained constant or decreased slightly during adult development. Ecdysteroid titers peaked at approximately 120fg/&mgr;g protein during Stages 3 through 6 of the 4th instar. Based on an external examination of developing 4th instars and the fluctuations in ecdysteroid titer, it appears that adult development is initiated in Stage 4 or 5 4th instars. Results from histological studies support this view. In Stage 4 nymphs, a subtle change was observed in the corneagenous cells of the eye. However, most Stage 4 4th instars possessed wing development characteristic of earlier, immature stages. In all Stage 5 insects, wing development had been initiated and the corneagenous cells had become quite distinct. In Stage 6 whiteflies, the wing buds were deeply folded and by Stage 7, spines were observed on the new cuticle, indicating that the adult cuticle was well-formed by this stage. Our study is the first to investigate the timing and regulation of the molt, to monitor ecdysteroid titers in precisely staged 4th instar whiteflies and to examine the internal anatomical changes associated with metamorphosis in these tiny homopteran insects.